Not only are proteins very closely connected with the phenomena of life, but unlike other essential constituents of the living cell, they are in all probability characteristic of the animal or plant species in which they are found. The physical properties of the proteins apparently adapt them to the performance of functions essential to the activities of life. Notwithstanding this unique position which these nitrogenous compounds occupy in the plant metabolism, but little is known as to the part they play in the metabolic cycle of the higher plants.
Owing to the difficulties involved in separation and identification of various nitrogenous compounds, earlier investigators could not proceed much beyond the determination of total nitrogen in their material. Recent advances in protein chemistry have made a further study of these nitrogenous compounds possible. OSBORNE'S work on proteins in spinach leaves (7) closely followed by a series of papers by CHIBNALL on proteins in leaves of various annuals, including studies on runner bean leaves (3) , stimulated interest in the study of nitrogen metabolism of the higher plants by nitrogen fractionation methods. THOMAS (8) was the first to undertake a rather complete nitrogen fractionation of woody tissue like apple twigs.
This work was undertaken to determine the seasonal variations in the nitrogenous compounds in the bark and the wood of the current year's growth in Bartlett pear trees. This paper deals with fractionation of total nitrogen into water-soluble and insoluble nitrogen and further division of water-soluble into soluble protein and non-protein nitrogen. Fractionation of soluble non-protein and insoluble nitrogen will be taken up in later papers.
Material The samples were taken from twelve 6-year-old Bartlett pear trees grown at the University Farm, Davis, California. These trees were fairly uniform and may be considered as representative trees for their age on a well-managed farm in that locality.
Samples were collected at intervals of approximately one month from September 1927 to January 10, 1929 . A representative sample of four to five current year's shoots was collected from each tree, giving a composite sample of 50-60 shoots. This number, as shown in a previous paper (6), will give results which are fairly representative of the whole group. The total length of the shoots was included in the sample. The dates of collection together with the dry weight of the samples, wood to bark ratio, dry weight as percentage of net weight, and percentage of dry weight extracted with water, are given in table I. (5) . The dried samples were ground first in a Wiley mill and then in a ball mill until they were reduced to 100 mesh size. The samples thus dried and powdered were preserved at room temperature in screw top glass jars.
Methods of analysis Total nitrogen (T. N.).-As it was not possible to demonstrate the presence of nitrates in the material used, all nitrogen determinations were made by the simple Gunning method for the determination of total nitrogen as described in the Official Methods of the A. 0. A. C. (1) . Nitrogen determined on an oven-dry sample, prepared as described before, gives total nitrogen in the sample.
The total nitrogen in the sample was divided into two parts, soluble and insoluble, by extracting the sample with water. The soluble nitrogen in its turn was again divided into protein and non-protein portions by colloidal iron precipitation.
Extraction.-Three 20-gram portions of an oven-dried sample were each mixed with 200 cc. of cold water in 500-ce. Erlenmeyer flasks and agitated for two hours with a mechanical stirrer. Extraction with cold water at room temperature was preferred to extraction with water at 400 C. (9) as it is less removed from the temperature conditions in the living tree. The resulting mixture was centrifuged and the supernatant liquid decanted into a container. The residue was suspended in about 50 cc. of water, centrifuged, and the washings added to the extract, the process being repeated three times. The extracts and washings from the three portions were combined and made up to 1,000 cc. This procedure gave very complete extraction of the water soluble portion.
Soluble nitrogen.-Total soluble nitrogen was calculated from the total nitrogen determination on an aliquot of the extract.
Soluble protein nitrogen.-Soluble proteins were precipitated from the remainder of the extract by colloidal ferric hydroxide as described by THIOMAS (8) with the difference that the extracts were brought to pH 4 for reasons discussed elsewhere (5 weight. This is only about 60 per cent. of that in the bark. The seasonal changes in the total nitrogen in the wood do not look as marked as those in the bark ( fig. 1) fig. 1 ) forms about 6 to 12 per cent. of the total nitrogen and about 0.05 to 0.1 per cent. of the dry weight. In the bark of 1928 it starts at a low level in June, increases steadily during growth until October, drops sharply in November, and rises again in January. The sharp drop in November, 1928, may be due to some unknown factor which prevented the extraction of the soluble protein (5). In the shoots of 1927 it fluctuates but little except for a sharp rise in October and a sharp drop in April. The sharp rise from September to October is similar to that between November and January in 1928, and may have some significance though the time of its occurrence is shifted by two months. In wood soluble protein forms about 8 to 9 per cent. of the total nitrogen and about 0.04 to 0.06 per cent. of the total dry weight. In the wood of 1927 soluble proteins fall in January and February, rise in March, and fall again till MNay (Fig. 2) The total nitrogen in the wood shows changes somewhat similar to those in the bark. However, unlike bark, changes in soluble nitrogen are mainly responsible for the seasonal fluctuations in wood.
Soluble proteins, which form only a small fraction of the total nitrogen, both in the bark and in the wood, show an increase in late summer and autumn, and a fall in later winter and spring.
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